Supplementation with alpha-linolenic acid-rich diacylglycerol suppresses fatty liver formation accompanied by an up-regulation of beta-oxidation in Zucker fatty rats.
Insulin resistance-related obesity and diabetes mellitus are the predominant causes of fatty liver disease. Here we examine the effects of dietary diacylglycerol (DG), which is a minor component of plant oils, on lipid accumulation and the expression of genes involved in lipid metabolism in the liver. The animals were fed diets containing either 10% triacylglycerol (TG), 10% TG + 4% alpha-linolenic acid-rich TG (ALATG) or 10% TG + 4% alpha-linolenic acid-rich diacylglycerol (ALADG) for a period of 1 month. Supplementation with ALADG significantly inhibited hepatic triglyceride accumulation; this was accompanied by the up-regulation of beta-oxidation activity, and acyl-CoA oxidase (ACO) and medium-chain acyl-CoA dehydrogenase (MCAD) mRNA levels. By contrast, no significant changes were observed in the levels of peroxisome proliferator-activated receptor-alpha (PPARalpha) and sterol regulatory element-binding protein-1 (SREBP-1) mRNAs. These results indicate that ALADG might be useful in the prevention of fatty liver formation; this effect could be closely related to the stimulation of lipid catabolism in the liver. In addition, our findings suggest that both acylglycerol structure (that is, the structural difference between TG and DG) and fatty-acid species affect the nutritional behaviour of dietary lipids.